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) ABSTRACT

~ There are three broad goals to this project. The first and primary goal is to
begin the systematic development of a data base from which one could estimate the
hazards to hearing resulting from exposure to blast waves or other high level
impulse noise transients. To achieve this primary objective the following two
objectives must first be achieved: (1) to develop a methodology to efficiently acquire
data on a large number of experimental animals that have been exposed to a variety
of blast wave configurations. This includes audiometric, histological and acoustic
variables; (2) to develop a set of blast wave simulation devices which can reliably
generate blast waves with a variable distribution of spectral energy in a laboratory
environment. This report will describe progress that was achieved on each of these
objectives.y Before the project termination, data acquisition was completed on 70
[éﬁiﬁnﬂ'las that were exposed to one of a series of very low frequency (125 Hz)
energy-content blast wave exposure paradigms. This data represents part of the first
of four phases of a parametric study that was designed to estimate the contributions
of individual blast wave exposure variables on the production of hearing loss.
Hearing function was measured using the auditory evoked potential (AEP) technique.
DThe evaluation of hearing consisted of pre- and postexposure measurements of pure
tone thresholds and tuning curves (masked thresholds). Quantitative and qualitative
data on each experimental cochklea was obtained from the traditional surface
preparation technique. Y The objective of this approach was to correlate the exposure
variables with functional and morphol- -..al indices of trauma. The blast waves used
in this first study were generated uvsir - a conventional compressed air-driven shock
tube. The following blast wave parameters were studied:

1. Intensity of the blast wave. The intensity was characterized by
the peak sound pressure level of the initial positive over
pressure, and by the total energy (J/m2) of the exposure. Three
intensities were used; 150, 155, and 160 dB peak SPL.

2. Inter-stimulus interval (ISI) i.e., the effects of repetition rate.
Rates of 1/m, 10/m, and 1/10m were used.

3. Total number of impulses (N), where N = 1, 10 and 100.

The original goals of the project were not completed because the principal
investigator moved from the University of Texas at Dallas to the State University of
New York at Plattsburgh. Of the 21 groups specified in the original project, 13 were
completed before moving. This report includes the raw data collected for those 13
groups. The remaining eight groups will be completed at the State University of New
Yorx at Plattsburgh (DAMD17-86-C-6172) and a finai summary report will contain a
detailed analysis of the data from all 21 groups.
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FOREWORD

Disclaimer

Citations of commercial organizations and trade names in this report do not
constitute an official Department of the Army endorsement or approval of the
products or services of these organizations.

Animal Use

In conducting the research described in this report, the investigators adhered
to the "Guide for the Care and use of Laboratory Animals," prepared by the Committee
on Care and Use of Laboratory Animals of the Institute of Laboratory Animal
Resources, National Research Council (DHHS Publication No. (NIH) 86-23, revised
1985).




Statement of Progress: During the first year of this project, our primary goal
was to obtain hearing threshold data, tuning curves and histological data on
chinchillas that were exposed under a variety of conditions to low frequency
energy-content blast waves. The source of these blast waves was a modified 6" x 6"
cross section shock tube which terminated in an exponential horn. A minimum of
five animals constituted an experimental group. The experimental groups that were
to be run are detailed in the table. Twenty-one groups of animals constituted this
pkase of the project. Thirteen of the 21 groups have been completed. [The groups
not completed are indicated by dashes under the symbol for sample size (N)]. The
remaining eight groups have not been completed because of the premature
termination of the project due to the move of the principal investigator from the
University of Texas at Dallas to the State University of New York at Plattsburgh.

Table of Experimental Groups

Group N Intensity Number Rate
1 4 150 dB Peak SPL 1
2 -- 150 dB Peak SPL 10 10 per minute
3 150 dB Peak SPL 10 1 per minute
4 -- 150 dB Peak SPL 10 1 per 10 minutes
5 -- 150 dB Peak SPL 100 10 per minute
6 6 150 dB Peak SPL 100 1 per minute
7 -- 150 dB Peak SPL 100 1 per 10 minutes
8 6 155 dB Peak SPL 1
9 5 155 dB Peak SPL 10 10 per minute
10 5 155 dB Peak SPL 10 1 per minute
11 5 155 dB Peak SPL 10 1 per 10 minutes
12 6 155 dB Peak SPL 100 10 per minute
13 6 155 dB Peak SPL 100 1 per minute
14 5 155 dB Peak SPL 100 1 per 10 minutes
15 6 160 dB Peak SPL 1
16 -- 160 dB Peak SPL 10 10 per minute
17 6 160 dB Peak SPL 10 1 per minute
18 -- 160 dB Peak SPL 10 1 per 10 minutes
19 -- 160 dB Peak SPL 100 10 per minute
20 5 160 dB Peak SPL 100 1 per minute
21 -- 160 dB Peak SPL 100 1 per 10 minutes
Total 70

The Appendix contains the raw data and summary siatistics for the 13
completed groups. The shock tube produced a blast wave that had the bulk of its
energy in the octave band centered at 125 Hz. The data set for each exposed animal
consisted of preexposure measures of hearing, recovery threshold measures,
permanent threshold shift (PTS) measures and histology. Three preexposure
audiometric thresholds were measured at 0.5, 1.0, 2.0, 4.0, 8.0, 11.2, and 16.0 kHz.
Postexposure recovery functions were measured on each animal at postexposure
times of t = 0, 2, 8, 24, and 240 hours at test frequencies of 0.5, 2.0 and 8.0 kHz. At 30
days postexposure three final audiograms were collected on each animal at each of
the audiometric test frequencies to establish each animals PTS. In addition, tuning
curves were collected for each animal at probe frequencies of 0.5, 1.0, 2.0, 4.0, 8.0 and

-3-




% © KA:\

e
11.2 kHz prior to exposure and at 30 days postexposure. After the thirty-day testing
was complete, ecach apimal was -sacrificed by decapitation and the cochlea was
examined using the rface preparation histology procedure which yields a
quantitative analysis of the sensory cell population in the cochlea.

A detailed analysis of\the data will be presented in a summary report following
the completion of the remaining eight groups.
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Appendix
Individual and Group Statistics from:
The Effects of Blast Trauma (Impulse Noise)

on Hearing: A Parametric Study

Part 1




Summary Data for the Group Exposed to:

Animal #

2071
2073
2084
2090
2074

150 dB, 1X

Completed the Entire Protocol
Completed the Entire Protocel
Completed the Entire Protoucol
Completed the Entire Protocol

No Audiometric Data: Bad Electrode
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150 dB 1Xx

PRE-EXPOSURE THRESHOLDS (dB SPL)

Animal\kHz 0.5 1.0 2.0 4.0 8.0 11.2 16.0
2071 12.5 9.2 15.8 4.2 27.5 29,2  kkkkx
2073  36.3 30.0 33.5 17.5 25.0 23.3  hkkks
2084 30.0 20.0 15.0 11.3 31.2 26.5  kkkkk
2090 19.2 20.8 25.8 15.8 30.8 32.5 55.8
Mean 24.5 20.0 22.5 12.2 28.6 27.9 55.8
s.D. 10.7 8.5 8.8 6.0 3.0 3.9  kdkkkxk

POST-EXPOSURE THRESHOLDS (dB SPL)

Animal\kHz 0.5 1.0 2.0 4.0 8.0 11.2 16.0
2071 12.5 7.5 12.5 0.8 24.2 19.2 xkix
2073 37.5 27.5 32.5 15.8 29.2 12.5  Akdxx
2084 15.8 12.5 10.8 9.2 37.5 25.8 wkkx
2090 17.5 15.8 15.8 14.2 32.5 34.2 60.8
Mean 20.8 15.8 17.9 10.0 30.8 22.9 60.8
s.D. 11.3 8.5 9.9 6.7 5.6 9.3 kkkk

PERMANENT THRESHOLD SHIFT (dB)

Animal\kHz 0.5 1.0 2.0 4.0 8.0 11.2 16.0
2071 0.0 -1.7 -3.3 =3.3 =3.3 =10.0 #*¥xx
2073 1.2 -=2.5 -1.0 -1.7 4.2 -10.8 rhkik
2084 -14.2 -7.5 -4.2 =-2.1 6.2 0.7 Axkkx
2090 -1.7 5.0 -10.0 -1.7 1.7 1.7 5.0
Mean -3.7 -4.2 -4.6 -=2.2 2.2 -=5.0 5.0
S.D. 7.1 2.6 3.8 0.8 4.1 6.4  hkhk
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Al0

The Group Mean Recovery Curves

Measured at Three Test Frequencies
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‘ Al12

' The Group Mean Permanent Threshold Shift (PTS)

for all Test Frequencies
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Al4

l The Pre and Postexposure Tuning Curves for

Individual Animals in this Exposure Group.

The solid symbol represents the threshold of the probe tone.
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A21
SHOCK TUBE EXPOSURE
150 dB, 1X

TOTAL NUMBER OF COCHLEAR SENSORY CELLS MISSING

1ST ROW 2ND ROW 3RD ROW TOTAL

ANIMAL INNER OUTER OUTER OUTER OUTER
NUMBER HAIR HAIR HAIR HAIR HAIR

CELLS CELLS CELLS CELLS CELLS
R2071R 11 85 160 170 415
R2073R 41 220 371 265 856
R2074R 11 34 30 69 133
R2084R 37 73 84 71 228
R2090R 17 92 147 234 473
GROUP MEAN 23 421

S.D. 15 279

TOTAL SENSORY CELL LOSSES OVER OCTAVE BAND LENGTHS OF THE
COCHLEA CENTERED AT THE FREQUENCIES INDICATED

OCTAVE BAND INNER OUTER
CENTER HAIR HAIR
FREQUENCY CELLS CELLS

GROUP MEANS

0.125 kHz 2.0 137.0

0.25 kHz 2.8 42.6

0.5 kHz 4.6 64.4

1 kHz 1.4 43.4

2 kHz 2.4 44.2

4 kHz 6.2 51.6

8 kHz 3.2 23.8

16 kHz .4 13.8

STANDARD DEVIATIONS

0.125 kBHz 1.9 113.1
0.25 kHz 1.5 24.5
0.5 kHz 2.9 96.0

1 kHz 1.9 48.9

2 kHz 2.6 46.6

4 kHz 7.1 42.9

8 kHz 4.4 25.5

16 kHz 5 14.8
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TOTAL SENSORY CELL LOSSES OVER OCTAVE BAND FREQUENCIES

1st ROW 2nd ROW 3rd ROW NET -
INNER OUTER OUTER OUTER OUTER INNER OUTER
HAIR HAIR HAIR HAIR HAIR PILLAR PILLAR
CELLS CELLS CELLS CELLS CELLS CELLS CELLS

CHINCHILLA R2071R

0.125 kHz 3 35 85 111 231 0 0
0.25 kHz 2 3 5 33 4 0 0
0.5 kHz 5 17 14 5 36 8 5
1 kHz 0 6 6 4 16 0 0
2 kHz 1 4 11 7 22 0 0
4 kHz 0 12 3] 2 45 0 1
8 kHz 0 5 6 3 14 0 2
16 kHz 0 2 2 5 9 0 0
TOTALS 11 85 160 170 415 8 8
CHINCHILLA R2073R
0.125 kHz 4 17 22 a1 80 2 2
0.25 kHz 3 18 22 27 67 0 1
0.5 kHz 9 54 115 66 235 0 0
1 kHz 3 29 72 29 130 0 7
2 kHz 7 35 55 35 125 0 1
4 kHz 5 35 45 34 114 0 3
8 kHz 8 21 24 20 65 2 1
16 kHz 0 11 16 13 40 0 3
TOTALS 41 220 371 265 856 4 18
CHINCHILLA R2074R
0.125 kHz 3 3 12 13 28 0 1
0.25 kHz 5 5 1 14 20 0 2
0.5 kHz 2 1 5 16 22 0 0
1 kHz 0 7 2 13 22 0 0
* 2 kHz 1 7 2 5 14 0 0
: 4 kHz 0 5 5 3 13 0 1
o 8 kHz 0 2 1 2 5 0 0
- 16 kHz 0 4 2 3 9 0 0
L 34 30 69 0 4

2 TOoTALS 11 133
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TOTAL SENSORY CELL LOSSES OVER OCTAVE BAND FREQUENCIES
lst ROW 2nd ROW 3rd ROW NET

INNER OUTER OUTER OUTER OUTER INNER OUTER :
HAIR HAIR HAIR HAIR HAIR PILLAR PILLAR
CELLS CELLS CELLS CELLS CELLS CELLS CELLS |

CHINCHILLA R2084R

16 19 27 62

0.125 kHz 0 0 0

0.25 kHz 3 4 1 12 17 0 0

0.5 kHz 2 4 17 3 24 0 0

1 kHz 4 9 15 9 33 1 1

2 kHz 2 14 21 8 43 0 1

4 kHz 17 3 5 5 13 0 0

8 kHz 8 19 6 6 31 1 1

16 kHz 1 4 0 1 5 0 0

TOTALS 37 73 84 71 228 2 3
CHINCHILLA R2090R

0.125 kHz 0 46 108 130 284 0 3

0.25 kHz 1 2 6 60 68 0 0

0.5 kHz 5 0 2 3 5 0 0

1 kHz 0 7 4 5 16 0 0

2 kHz 1 9 3 5 17 0 0

4 kHz 9 26 17 30 73 21 13

8 kHz 0 0 3 1 4 0 0

16 kHz 1 2 4 0 6 1 0

TOTALS 17 92 147 234 473 22 16
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' Cochleograms and PTS Andiograms

for Individual Animals
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Summary Data for the Group Exposed to:

Animal #

1104
1010
1128
1094
1231

150 4B, 10x, 1/M

Completed the
Completed the
Completed the
Completed the
Completed the

Entire
Entire
Entire
Entire

Entire

Protocol
Protocol
Protocol
Protocol

Protocol
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PRE-EXPOSURE THRESHOLDS (dB SPL)

150 dB 10X 1M

Animal\kHz 0.5 1.0 2.0 4.0 8.0 11.2 16.0
1010 3.7 0.0 5.0 -8.3 8.0 13,7  wkxx
1094 15.3 11.7 11.7 3.3 13.0 3.7 kkdekk
1104 18.7 11.7 16.7 6.7 18.0 25,3 Awkwn
1128  20.3 8.3 11.7 6.7 9.7 15,3 *kwkk
1231 26.3 11.7 15.7 5.7 25.3 21,7 ik
Mean 16.9 8.7 12.1 2.8  14.8 15.9 hakkx
S.D. 8.4 5.1 4.6 6.4 7.0 8.3 kkkk

POST-EXPOSURE THRESHOLDS (dB SPL)

Animal\kHz 0.5 1.0 2.0 4.0 8.0 11.2 16.0
1010 15.3 6.7 13.3 0.0 18.0 17.0 ks
1094 23.7 21.7 16.7 15.0 23.0 5.3 dkwkx
1104 30.3  20.0 15.0 13.3 14,7 23.7 ke
1128 15.3 10.0 6.7 11.7 21.3 13,7 tekkxx
1231 23.0 15.0 12.3 7.3 41.3 30,0 %kkxx
Mean 21.5 14.7 12.8 9.5 23.7 17.9 wwkkxk
S.D. 6.3 6.4 3.8 6.0 10.4 9.4 kwkk

PERMANENT THRESHOLD SHIFT (dB)

Animal\kHz 0.5 1.0 2.0 4.0 8.0 11.2 16.0
1010 11.7 6.7 8.3 8.3 10.0 3.3 hkkkx
1094 8.3 10.0 5.0 11.7 10.0 1.7 hkkkx
1104 11.7 8.3 -1.7 6.7 ~3.3 ~1.7 ikwxx
1128 -5.0 1.7 -5.0 5.0 11.7 =1.7 #kkxx
1231 -3.3 3.3 -3.3 1.7 16.0 8.3  hkwnx
Mean 4.7 6.0 0.7 6.7 8.9 2.0 Fhakk

8.2 3.5 5.7 3.7 7.3 4.2 dhakk

S.D.

A3l
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0.5 kHz
24 240

150 dB 10X 1M

Frequency

0

TEMPORARY THRESHOLD SHIFT (dB)

Animal\Hr
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The Group Mean Recovery Curves

Measured at Three Test Frequencies
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The Group Mean Permanent Threshold Shift (PTS)

for all Test Frequencies
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l ) The Pre and Postexposure Tuning Curves for

Individual Animals in this Exposure Group.

The sclid symbol represents the threshold of the probe tone.




vyl

A44

(ZH>) AONINDIYAS

8'0C Ot S . 4 L S 0

20 2ZL°0

1 1 1 1 ]
()
7] ®
@ @ P X Q)
) A
€ 0
c )
- ® =, N & < =
S -
{) ‘.ﬁ...c = s S
" o Q. g v B P ©
D (D =~ N
> 9,
O, D _ 3
O, ~ 9
O y
(D
t 1 I L] 1 k| ] 3

~0¢

-0y

-09.

1ds dP




A45

(ZHY) AONINDIYS

80z ol S z r S0 20 ZL'0

i 1 1 i L —
- r°
- ,
- n _ lON
. 7 X N SN . oy
- / e 0v -
- ] L - 7 _ = , S |
B N , :u = / ....O@ d
= n 2 . R
" L - £l
1 /ﬂ
l ] o8
u m —£) .,
- 1S0d itgzi 00!

L, . o i LRl
ot tn N W NS A
TR T S 2 2 o )




A 46

(ZH>) AONINODIYAS

802 0l S 4 L S0 20 gL’
-
=~ ) () ..
D
) J¥d 8CLL
- - - - - o - o

-0¢

oy

-09

tos

LoolL

14S 8P




A 47

(zH>) ADNIND3IYA

-0¥

-09

8°0¢ Ol S 4 L S0 4
L 1 1 | 1 | | |
-




AA4E

(ZHY) ADNMT

[4

NCJ 4

)

s,

)

(D

-0

-09

-08

~-001

1dS 8p.




A49

I
(ZHY) AON3IND3YA |
8 '0¢ Cl Q 4 L G0 Z'0 ¢l Q.
(O - : 1 1 4 o —_ 3 1
- ‘ _..O
I 3
- CE; ~0C ..
o 7 A o S
X : o
X v
AY ” 4 o
vi 3 = - WX W o n.r.trl
- ' 2 IO‘.J ) e !
b H
L] N (/) . ! .m\ V,q_lv,\v_v
n Q X o
A = = v .
™ }/.P ' ,
\ - U
1) ‘-al.mh \ ? . M,
7 , -08 T
/ . , -l ,rid.w
” /a/ . ) ,
/ ? ~ ! : - ] :
m oo I LUy
- EE q /E \ﬂgm«
i K ..1
1@, .v_l
, ! W
1S0d $eu -09L v
[ T T T 7 | T Y NS
I .
: SIS
, , \.J,,,,T
t ' _n
e '
f IR '
) [
P .v.;
. -




A5(

(ZHY) ADNINOD3IY A

S < L S 0 .0 ZL'0 ;
-0 __
02
L o
-0 O
09 T
—
L 08
q | 4 J¥cs $ooL -001L




A51

(ZH™) AONIND3IY S

8 0% oL S z , S0

1 1 ! I
-
| ] ~ ]
n (7
ru
{7}
7] = = =
75 0 ]
- 9 3 A
& <3 AY
[
" A N g
- M A
4 / .
L] ‘ [
1 T4 ’
K]
- { =
U KH\ (4
[
|
150d $601L
{ T T T Y i T =1

1dS. gp




A52

(ZHY) AONIND3IYA

1dS 4P

8 '0¢ o] S z W e 20 ZL'0
_ -0
i o

. ° -0¢

€ W ]
] 1) P 0¥
- @ P S -09

) 1) ~
U S

- 4 /{9@ lom
) r T T 7 1 T MWWJQ, QLGL IOO—




A53

S

(ZHY) AON3INDIY A

[4 L S 0

1 1

N

1S0d 0OLOL

-0¢

-0%

-09

-08

-001L

1dS 8P




A 54

SHOCK TUBE EXPOSURE
150 4B, 10X, 1/MIN

TOTAL NUMBER OF COCHLEAR SENSORY CELLS MISSING

1ST ROW 2ND ROW 3RD ROW TOTAL

ANIMAL INNER OUTER OUTER OUTER OUTER
NUMBER HAIR HAIR HAIR HAIR HAIR

CELLS CELLS CELLS CELLS CELLS

R1010R 6 321 382 377 1080
R1094R 217 93 117 - 101 311
R1104R 16 36 56 120 212
R1128R 84 148 196 269 613
R1231R 46 259 334 146 739
GROUP MEAN 36 591
S.D. 31 348

TOTAL SENSORY CELL LOSSES OVER OCTAVE BAND LENGTHS OF THE
COCHLEA CENTERED AT THE FREQUENCIES INDICATED ‘

OCTAVE BAND INNER OUTER
CENTER HAIR HAIR
FREQUENCY CELLS CELLS

GROUP MEANS

0.125 kHz 6.4 88.6

0.25 kHz 4.2 97.4

0.5 kHz 6.4 86.4

1 kHz 4.6 108.2

2 kHz 1.8 116.4

4 kHz 9.6 73.8

8 kHz 2.4 11.4

16 kHz .2 7.8

‘STANDARD DEVIATIONS

0.125 kHz 6.5 59.8
'0.25 kHz 6.1 76.9
0.5.kHz 16.5 100.8

1 kHz 7.5 107.7

2 kBz 1.9 145.7

4 kHz 17.6 123.3

8 kHz 1.5 12.6

16 kHz .4 5.9
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TOTAL SENSORY CELL LOSSES OVER OCTAVE BAND FREQUENCIES

lst ROW 2nd ROW 3rd ROW NET
INNER OUTER OUTER OUTER OUTER INNER OUTER
HAIR HAIR HAIR HAIR HAIR PILLAR PILLAF
CELLS CELLS CELLS CELLS CELLS CELLS CELLS

CHINCHILLA R1010R

0.125 kHz 2 20 89 76 185 0 0
0.25 kHz 1 7 46 180 233 0 1
0.5 kHz 0 4 4 43 51 0 0
1 kHz 0 119 86 43 248 0 6
2 kHz 0 169 156 30 355 0 2
4 kHz 1 2 0 2 4 0 0
8 kHz 2 0 1 3 a 0 0
16 kHz 0 0 0 0 0 0 0
TOTALS 6 321 382 377 1080 0 9
CHINCHILLA R1094R
0.125 kHz 8 15 5 10 30 0 0
0.25 kHz 3 10 22 22 54 0 0
0.5 kHz 3 9 26 9 a¢ 0 0
1 kHz 2 5 12 9 26 0 0
2 kHz 5 19 14 12 45 A 2
4 kHz 2 1 21 22 62 1 2
8 kHz 2 10 9 11 30 0 0
16 kaz 1 3 6 6 15 0 0
TOTALS 27 93 117 101 311 3 4
CHINCHILLA R1104R
0.125 kHz 4 10 39 48 97 4 9.
0.25 kHz 2 6 9 55 70 0 0
0.5 kHz 2 6 3 10 19 0 1
1 kHz 1 8 1 5 14 1 1
2 kHz 1 2 0 0 2 0 0
4 kHz 4 2 2 0 4 0 0
8 kHz 2 1 1 0 2 0 0
16 kHz 0 1 1 2 4 0 0
TOTALS 16 36 56 120 212 5 11
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TOTAL SENSORY CELL LOSSES OVER OCTAVE BAND FREQUENCIES

lst ROW 2nd ROW 3rd ROW NET
INNER OUTER OUTER OUTER OUTER INNER OUTER
HAIR HAIR HAIR HAIR HAIR PILLAR PILLAR
CELLS CELLS CELLS CELLS CELLS CELLS CELLS

CHINCHILLA R1128R

0.125 kHz 17 6 25 49 80 0 6

0.25 kHz 15 5 7 69 81 0 0

0.5 kHz 2 9 23 21 53 0 0

1 kHz 2 17 21 16 54 0 1

2 kHz 2 4 12 9 25 0 1

4 kHz 41 98 99 93 290 63 43

8 kHz 5 4 5 10 19 0 0

16 kHz 0 5 4 2 11 e 0

TOTALS 84 148 196 269 613 63 51
CHINCHILLA R1231R

0.125 kHz 1 4 16 31 51 0 0

0.25 kHz 0 2 13 34 49 0 1

0.5 kHz 25 102 112 51 265 40 54

1 kHz 18 79 104 16 199 5 8

2 kHz 1 62 86 7 155 1 1

4 kHz 0 7 0 2 9 1 0

8 kHz 1 1 1 0 2 0 0

16 kHz 0 2 2 5 9 0 0

TOTALS 46 259 334 146 739 47 64



' Cochleograms and PTS Audiograms

for Individual Animals
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Summary Data for the Group Exposed Lo:

Animal #

1365

1448
1540
1564
1597
1539
1452

150 daB, 100x, 1/M

Completed the
Completethhe
Completed the
Completed the
Completed the

Entire
Entire
Entire
Entire

Entire

Protocol
Protocoul
Protocol
Protocol

Protocol

No Tuning Curves Collected

Audiometric data not used.
left cochlea was not destroyed.

The
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Ab4
150 dB 100X 1M

PRE-EXPOSURE THRESHOLDS (dB SPL)

Animal\kHz 0.5 1.0 2.0 4.0 8.0 11.2 16.0
1365 17.5 10.8 10.8 2.5 15.8 20.8  wkik
1448 25.8 12.5 9.2 4.2 10.8 7.5 hkkkax
1510 29.2 14.2 20.8 12.5 27.5 27.5 ‘kkkdkx
1539 20.8 15.8 22.5 20.8 32.5 29.2  kkkikx
1564 35.8 22.5 15.8 10.8 20.8 20.8 ‘kxwx
1597 25.6 17.5 10.8 5.8 27.5 29.2 kkxkk
Mean 25.7 15.6 15.0 9.4 22.5 22.5  kkkAk
S.D. 6.4 4.1 5.7 6.8 8.2 8.3 kkkkik

POST-EXPOSURE THRESHOLDS (dB SPL)

Animal\kHz 0.5 1.0 2.0 4.0 R.O 11.2 16.0
13¢5 39.2 34.2 30.8 19.2 25.8 22.5 hhkki
1448 24.2 15.8 15.8 ~0.8 5.8 12.5 ekknxk
15810 27.5 15.8 24.2 19.2 29.2 29.2 ‘kkkk
1539 49,2 37.5 30.8 32.5 40.8 40.8  Akkw%
1564 39.2 40.8 39.2 12.5 25.8 25.8 Axkwx
1597 55.8 39.2 37.5 9.2 19.2 39.2 Akkik
Mean 39.2 30.6 29.7 15.3 24.4 28,3 kkkxx
s§.D. 12,2 11.6 8.7 11.2 11.€ 10.6 ‘*x&k%

PERMANENT THRESHOLD SHIFT (dB)

Animal\kHz 0.5 1.9 2.0 4.0 8.0 11.2 16.0
1365 21.7 23.3 20.0 16.7 10.0 1.7 dkkdk
1448 -1.7 3.3 6.7 -5.0 -5.0 5.0 #hkkik
1510 -1.7 1.7 3.3 6.7 1.7 1.7 tokddk
1539 28.3 21.7 8.3 11,7 6.3 11,7 rrkkx
1564 3.3 18.3 23.3 1.7 5.0 5.0 wkkkx
1597 30,8 21.7 26.7 3.3 -8.3 10.0 xwwxk
Mean 13.5 15.0 14.7 5.8 2.0 5.8 &k
s.p. 15.2 9.8 9.8 7.7 7.3 4.2 haxhx




150 dB 100X 1M

TEMPORARY THRESHOLD SHIFT (dB)

Frequency 0.5 kHz
Animal\Hr 0 2 8 24 240 Max
1365 65.0 72,5« 45.0 30.0 15.0 72.%
1448 46.7 36.7 16.7 6.7 *¥kax 46,7
1510 45.3 23.3 3.3 18.3 2,3 43.3
1539 41.7 41.7 26.7 26.7 21.7 4i.7
1564 54.2% 54.2% 54.2* 26.7 1.7 54.2
1597 60.0* 60.0* 60.0* 42.5 17.5 60.0
Mean 51.8 48.1 34.3 25.1 11.8 53.1
S.D. 9.5 17.7 22.4 12.0 8.9 11.8

Frequency 2.0 kHz
Animal\Hr O 2 8 24 240 Max
1365 66.7 66.7 46.7 36.7 21.7 66.7
1448 58.3 53.3 33.3 13,3 kdkxx 58,3
1510 51.7 41.7 21.7 -3.3 6.7 51.7
1539 40.0 30.0 15.0 1i5.0 5.0 40.0
1564 74.2% 74.2% 66.7 41.7 26,7 74.2
1597 74.2% 74.2% 66.7 51.7 26.7 4.2
Mean 60.3 56.7 41.7 25.8 17.3 60.8
§.p. 13.5 18.2 22.2 20.8 10.7 13.5

Frequercy 8.0 kHz
Animal\Hr 0 2 8 24 240 Max
1365 74.2* 74,2*% 16.7 -3.3 1.7 74.2
1448 51.7 56.7 11.7 -8.3 #*kwkx 56,7
151¢ 62.5% 52.5% 20.0 25.0 10.0 62.5
1539 30.0 20.0 15.0 5.0 5.0 30.0
1564 61,7 69.2x 56.7 16.7 11.7 69.2
1597 57.5% 57.5« 57,5« 35.0 15.0 57.5
Mean 56.2 55.0 29.6 11.7 8.7 58.3
s.D. 14,8 19.0 21.5 16.8 5.3 15.4

A$5
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The Group Mean Recovery Curves

Measured at Three Test Freguencies
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A7

l The Pre and Postexposure Tuning Curves for

Individual Animals in this Exposure Group.

The solid symbol represents the threshold of the psobe tone.
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A

The Group Mean Permanent Threshold Shift (PTS)

for all Test Frequencies
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ANIMAL
NUMBER
R1365R
R1448R
R1452R
R1510R
Rl539R
R1564R
R1597R

GROUP MEAN

S.D.

GROUP MEANS

SHOCK TUBE EXPOSURE
150 dB, 100X, 1/MIN

TOTAL NUMBER OF COCHLEAR SENSORY CELLS MISSING

1ST ROW 2ND ROW

INNER OUTER OUTER
HAIR HAIR HAIR
CELLS CELLS CELLS
4 138 429

28 196 338
213 1461 1357
17 76 104
38 98 595
82 903 942
110 563 786

70 ’
73

3RD ROW
OUTER

HAIR

CELLS

119
152
1151
81
143
597
476

A87

TOTAL
OUTER
HAIR
CELLS
686
686
3969
261
836
2442
1825

1529
1316

TOTAL SENSORY CELL LOSSES OVER OCTAVE BAND LENGTHS OF THE

COCHLEA CENTERED AT THE FREQUENCIES INDICATED

OCTAVE BAND
CENTER
FREQUENCY

0.125 kHz
0.25 kHz

0.5 kHz
1 kHz
2 kHz
4 kHz
8 kHz
6 kHz

STANDARD DEVIATIONS

0.125 kHz
0.25 kHz

0.5 kHz
1 kHz
2 kHz
4 kHz
8 kHz
6 kHz

. e

=
RPOMOUINF W
OOV WNOW

* e o o o

NN
HWAhOVOUNDND
OOV HBWOUOO

® & o o & o o 9

OUTER
HAIR
CELLS

75.6
59.3
202.7
432.9
503.1
217.6
20.6
17.1

55.2
9C.6
277.6
346.5
371.5
287.9
18.3
14.1
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TOTAL SENSORY CELL LOSSES OVER OCTAVE BAND FREQUENCIES

lst ROW 2nd ROW 3rd ROW NET

INNER OUTER OUTER OUTER OUTER INNER OUTER
HAIR HAIR HAIR HAIR HAIR - PILLAR PILLAR
CELLS CELLS CELLS CELLS CELLS CELLS CELLS

CHINCHILLA R1365R

0.125 kHz 1 8 26 15 49 0 1

0.25 kHz 0 3 1 3 7 0 0

0.5 kHz 0 1 3 6 10 0 0

1 kHz 1 39 135 13 187 1 2

2 kHz 1 81 217 65 363 1 2

4 kHz 1 4 a1 6 51 0 0

8 kHz 0 0 1 2 3 0 0

16 kHz 0 2 5 9 16 0 0

TOTALS 4 138 429 119 686 2 5
CHINCHILLA R1448R

0.125 kHz 8 22 64 57 143 0 0

0.25 kHz 4 0 2 30 32 0 0

0.5 kHz 3 8 9 11 28 2 0

1 kHz 3 95 145 17 257 2 3

2 kHz 3 60 109 18 187 5 2

4 kHz 3 6 2 7 15 0 0

8 kHz 4 2 3 8 13 0 0

16 kHz 0 3 4 4 11 0 0

TOTALS 28 196 338 152 686 9 5
CHINCHILLA R1452R

0.125 kHz 3 14 20 26 60 0 0

0.25 kHz 0 124 50 89 263 0 0

0.5 kHz 5 338 316 124 778 1 11

1 kHz 81 340 341 338 1019 : 123 109

2 kiz 79 340 341 340 1021 : 164 136

4 kHz 42 259 263 231 753 0 © 94 78

8 kuz 1 37 16 2 55! 0 0

16 kHz 2 9 10 1 200 1 0

TOTALS 213 1461 1357 1151 3969 383 334
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TOTAL SENSORY CELL LOSSES OVER OCTAVE BAND FREQUENCIES

l1st ROW 2nd ROW 3rd ROW NET

INNER OUTER OUTER OUTER OUTER INNER OUTER
HAIR HAIR HAIR HAIR HAIR PILLAR PILLAR
CELLS CELLS CELLS CELLS CELLS CELLS CELLS

CHINCHILLA R1510R

0.125 kHz 5 11 6 14 31 2 1

0.25 kHz 1 11 7 15 33 0 0

0.5 kHz 2 9 14 11 34 0 0

1 kHz 3 18 36 8 62 0 3

2 kHz 1 7 6 6 19 0 2

4 kHz 3 1 7 12 20 0 0

8 kHz 0 8 19 5 32 0 0

16 kHz 2 9 9 10 28 1 0

TOTALS 17 76 104 81 261 3 6
CHINCHILLA R1539R

0.125 kHz 4 0 3 12 15 0 0

0.25 kHz 5 13 4 12 29 0 0

0.5 kHz 5 6 25 7 38 0 0

1 kHz 2 23 171 15 209 4 6

2 kHz 11 25 279 57 361 11 9

4 kHz 9 11 89 22 122 0 0

8 kHz 1 10 5 6 21 0 0

16 kHz 1 10 19 12 41 0 0

TOTALS 38 98 595 143 836 15 15
CHINCHILLA R1564R

0.125 kHz 1 65 49 46 160 0 0

0.25 kHz 2 5 8 26 39 1 2

0.5 kHz 3 80 87 86 253 1 3

1 kHz 15 285 255 57 597 34 25

2 kHz 37 331 328 241 900 106 80

4 kHz 24 136 213 139 488 55 69

8 kHz 0 0 1 2 3 0 0

16 kHz 0 0 1 0 1 0 0

TOTALS 82 903 942 597 2442 197 179
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TOTAL SENSORY CELL LOSSES OVER OCTAVE BAND FREQUELCIES

lst ROW 2nd ROW 3rd ROW NET - -
INNER OUTER OUTER OUTER OUTER INNER OUTER
HAIR HAIR HAIR HAIR HAIR PILLAR PILLAR
CELLS CELLS CELLS CELLS CELLS CELLS CELLS

CHINCHILLA R1597R

0.125 kHz 1 13 21 37 11 0 0
0.25 kHz 1 3 4 5 12 0 0
0.5 kHz 1 92 169 17 278 0 1

1 kHz 2 256 252 191 699 0 2

2 kHz 5 166 302 293 671 0 0

4 kHz 35 23 31 20 74 6 6

8 kHz 63 10 6 1 17 3 0

16 kHz 2 0 1 2 3 0 0
TOTALS 110 563 786 476 1825 9 9

T
ot

e 2L
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. Cochleograms and PTS Audiograms

for Individual Animals
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Summary Data for the Group Exposed to:

155 4B, 1X

Animal #
I
1933 - Completed the Entire Protocol
1961 - Completed the Entire Protocol
1975 - Completed the Entire Protocol
l 2016 - Completed the Entire Protocol
2076 - Completed the Entire Protocol
1396 - Only Histological Data Included in
Means
' 1337 - Only Histological Data Included in
Means




155 dB 1X 4100
' I PRE-EXPOSURE THRESHOLDS (dB SPL)

Animal\kHz 0.5 1.0 2.0 4.0 8.0 11.2 16.0
1933 12.5 7.5 15.8 4.2 20.8 19.2 #kwwx
1961 14.2 9.2 17.5 10.8 20.8 22.5 #kwkx
1975 7.5 0.8 5.8 -0.8 5.8 15.8 kkkk
l 2016 5.8 -2.5 7.5 -10.8 5.8 19.2 29.2
2076 12.5 9.2 12.5 20.8 10.8 15.8 xwxx
Mean 10.5 4.8 11.8 4.8 12.8 18.5 29.2
S.D. 3.6 5.3 5.1 11.9 7.6 2.8 *kwkk

l ’ POST-EXPOSURE THRESHOLDS (4B SPL)
Animal\kHz 0.5 1.0 2.0 4.0 8.0 11.2 16.0
1933 5.8 7.5 19.2 0.8 25.8 17.5 kkwx
l 1961 20.8 12.5 15.8 10.8 12.5 20 8 kikk
1975 7.5 4.2 4.2 0.8 9.2 22.5 Akkwx
2016 2.5 2.5 4.2 =0.8 0.8 15.8 *kwax
2076 10.8 ~0.8 7.5 19.2 -2.5 4.2 #kwnx
Mean 9.5 4.2 10.2 6.2 9.2 16.2 *kxxs
Il S.D. 7.0 6.1 6.9 8.6 11.1 7.2 kkkwx

PERMANENT THRESHOLD SHIFT {GB)

Animal\kHz 0.5 1.0 2.0 4.0 8.0 11.2 16.0
) II 1933 6.7 0.0 3.3 <=3.3 5.0 ~1.7 tkwnx
1961 6.7 3.3 =1.7 0.0 ~8.3 ~1.7 whwax
1975 0.0 3.3 -1.7 1.7 3.3 6.7 kwwx
2016 -3.3 0.0 -3.3 10.0 <5.0 =3.3 *k#nx
2076 -1.7 -10.0 -5.0 =1.7 -13.3 -11.7 *&#ar
l Mean -1.0 -0.7 -1.7 1.3 <=3.7 =2.3 #*kkwx
S.D. 4.9 55 3.1 52 7.8 6.5 *kkrx
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240
240

24
24

0.5 kHz
2.0 kHz

8.0 kHz

155 dB 1X

Frequency
Frequency

0

Frequency

0

TEMPORARY THRESHOLD SHIFT (dB)

Animal\Hr
Animal\Hr

[=4 mme-mm ™M~
< s o o 'a(w ..—.u
N OOet™M
(R ] i v Jv
| ¢
- ~Mon e MM ® O
o3 “« o o [ LI
omMmmE M [~ NTe]
! .M i ]

™
o~ e
1
© r~mremr~ o
L] L] L] * * -
~“MOMO | INN
i} -l
=
\
P WVgewewe !l g
O~ i Q
ARAMO O m . .
ot v O w0 a




Al02

LS Lz L'z G'9 S°9 veL LS L2 tAd 4 v°'L (€6°0 ) °a-s

5°08 5°65 G°0€ S°1Z S°€T S°9Z S pE S st S° 19 G°€9 (G6°Z ) ueey

G°L8 S°LS S°Z€ S° LT S 44 S°LT S°Z¢ 47 S°LS §°2s (vv°Z ) 9L0Z

S°Z8 S°LS 5Lz 62T S°LT 522 S°LE 47 §°29 6°29 (Ee°€ ) 9102

S°ZL G°LS S°LZ S LT S°LT S°LZ S°LZ S°LY S LS S°L9 (29°T ) s&L6T

528 629 G°Z¢ S°LZ S°LZ S°LE G2 S°LY §°29 5°29 (66°T ) T96T

S°LL §°29 G°2¢ 6°2Z G°Z¢ S°LT §°2Z€ S°LY G°L9 S°ZL (9t°v ) €¢€6T
aansodxzg-3sog (gp 01-0) Tewruy

0°0 LS LS LS voL rad L6 Lz Al 4 Z'8 (92°'tT) *a‘s

S°Z8 S ¥9 S ve 4 5°9Z S°T€ S°ob $°0S S°19 §°99 (gp°ZT ) ueay

5°Z8 S LS a4 S°LT S22 S°LE G°LE S°Ly 529 §°Z9 (sS°'v ) 9L0Z ,

G°28 S°L9 4 G°ZE G°LE S°Z€ S°2S §°2S S°L9 S°LL (LL°T ) 9102

5°Z8 6°29 S°LE S°LZ 6°LT S°LZ G°LE §°2S 529 S'ZL (6V°T ) SL6T

S°Z8 §°29 G°Z¢ S°LZ S°LZ S Z€ S°LY §°28 S°LS S°LS (EL°T ) T961

G°Z8 5°ZL S°LZ §°22 S°LT S°LT s° LT S°Lb §°LS §°Z9 (Z9°Z ) €61 A
aansodxg-—a1g (gp 01-0) Tewtuy

002°¢ 00E'T 0SL°0 0S9°0 009°0 0ZS°0 00P°0 O0OE°0 00Z°0 OST°0 :(2HY) I9ysew . ;

ZHY §°0 sAouanbaig aqoiag

XT €P 66T :dnoxo (71d4S €P) STIOHSHMHI AINSYW




Al03

0°€ET Z°11 0°1T v'e 9°L 1°6 VL Sy 6°L 1°6 (1z°'1) *a@°s
g°sL S°LS G°SY G 2¢ 5°02 G°G2 §°8¢ 5°0S $°LY G°'oL (z6°T ) uesy
§°2S S°cvy gt §°2¢ S°¢Ct 6°21 S°LZ S°LY g°LS S°LS (8T°T ) 9L0Z
5°Z8 §°LS s 2y 5°C¢ S°Z1 S*LT S*LE LY S°29 G°ZL (8S°t ) 9102
5°28 g°Zs STy S°Le g°22 A4 S°LE S°Ly A ] 6°Ly (00°T ) &GL6T
S°LL $*'29 S°LY 14 S L S°LZ STy §°LS S LL 6°ZL (00°T ) 1961
5°Z8 S°ZL 5°29 S LY S°LZ G°LE S°LY §°2S S ZL G°z8 (98°2 ) ¢€g£61
aansodxzy-3504 (gp 01-0) TewTUY
0°0 g*9 Sy (A L2 (A A (A 1 0°0 St (99°0 ) -a-s
S°Z8 19 §°05 g te Sy S°TE g9 S°vs S°ZL G°ZL (16°T ) ueay
g°Z8 §°LS §°29 S °LE G°Ce 6°Ct R A §°TS S°ZL q°2ZL (SS°T ) 9L0Z . .
G°Z8 9 LS S°Ly §°Z¢ S°T2 S°LE §°CS 9°29 g°ZL s'2L (Lv°Z ) 9102 ' :
S°Z8 $°29 S°LY S°Z¢ A4 S°LT S°LY 9°Ts S°¢L S°LL (¥8°T ) SLel o .
G°Z8 S°LS S°LY §°LZ S°LZ S°L 1R A 4 A g ¢L 6°2ZL (€6°0 ) T961 '
5°28 s 2L g°LS S°LE S°LZ S°Zt S LY §°TS A A S°L9 (LL°T ) gg61 y
aansodxg-a21d (gp 0T-0) TewTUY &

00s°¢ 006°T 00L°T O0E'T 0SO'T 008°0C 0SS°0 00V°0 00Z°0 OST°0 :(2HY) Iaysed . .

2HY 0°T sKousnbazg aqoiag

XT P GST :dno1o (145 €P) STIOHSIUHI QINSVM | IR




A104

9°91 9°91 (AN AN L8 ¥ 01 6°21 T°¢eT S°L T°¢T £°0T (Zg'T) °@'S
0°0L 0°8S y'cr 0°0¢ 0°0C g°Z¢t 8°tEE £°9E L ED L°89 (PZ°E ) uesd
q°28 g°ZL S°LS 67z S LT S°LZ S°LC S°LT g*Z¢e g Ls (Zr°g ) 9L0T
S°LY gzt S°LT g°Ct S°L S LY g°Ct §°T¢ g°Te §°Z9 (LS°%P ) 9T0T
EXEXF RARNN REXEX RAXEX NENRX RAERRNE ERREN REXNE XRREF sxvex (xxxxx) SLOT

§°¢8 S°LS Sty S°LE §°Ct S°LE §°CS Sty §$°T9 gL (Tv°1 ) 1961
S°L9 S°LS S*Ty S°LE 5°%C S°Ly §°ZC S°Tv §°LS g°LL (ss°t ) ¢ge6t

aansodxg-3sod (ap 0T-0) Tewtuv
L'z 8 vl LTI G'9 9°L 'Y L°6 138 T ¢ (ZT1°T ) *4@°s
S°08 §°99 S Ly g 8¢ S° 67 G°9¢ ) 4 S oy S °gb G°ZL (Gg°g ) uesy
$°Z8 G°Z8 c°L9 R4 4 g LE S°Th g LS G Zh S LY g*zL (19°C ) 9L0T
S LL §°2s S Ty S LT R 44 g°Z¢ R4 S LE S°LY S°L9 (LL°Z ) 9102
h4:] S°ZL G°LY S*LE a4 q° 2zt §°2S S°LE 6°7% g zL (LS'v ) SL6T
G LL S Ly G°LE S°Tv S LT 9°LE S°ZS S LYy S°Ly S°LL (LS°Vv ) 1961
s°Z8 S*ZL S°Zv R4 4 G°LE g LE g°2s gLt S°LY g°2L (sz°z ) ¢€g61
aansodxg-ai1d (gp 01-0) Tewruy

000°% 00S°€ 000°€ 00Z°T 0S0°Z O0OL'T O0E'T 0060 OSL°0 00E"0  :(2ZHY) Iaysen

ZHY 0°2 :Xousnbaig aqoid
XT P 66T dno1o  (1dS €p) STIOHSTURL TIASVH

" " L SRR " YRR




Al105

L°12 8°0Z L°8T LT S €1 v°Z1 S° 1T 1°6 v 0T L's (IT°1 ) -"@'S
g°99 10} 4 S°LE §°82 §°02 5°82 G 6E S°0S S°0S S°LL (pz°g ) uesu
5°29 S°Z¢ G°ZE G°zZ¢e S Lz S LT S 2y S°Zv STy 629 (Oov°'T ) 9L0Z
g z¢ S°2¢ S°TT S°L S°Z S°LT S°LZ S°Zy S°2Y 6°Z8 (€1°¢t ) 9102
28 S*LY S°Z¢ S 22 S°ZT S°LT G°2¢ S LY S°LY G678 (6v°'t ) GL6T
S°Z9 S°LY S°LY §°C¢E At 44 S°Z¢ S LE S°LS S°2S S*LL (0T°V ) T96T
S°L8 S°LL S°Z9 S°LYy G°LE S°Ly G°LS 629 S°L9 6°Z8 (0T°V ) €g£61
sansodx3y-3s0g (gp 0T-0) TewtUY
6°21 L'zt 9°L S°g 6°T1 8°0T LS 5 4 L2 v (s8°T ) -a's
S°19 S°Ly S°Sh G €€ S°1¢ S°8Z G 6€ S°ps §°0S G°€L (L6°E ) uesw
6°2Z9 528 S°LS S°Zh G LE S°Zv S°LY S°LS 5°ZS S°L9 (Lb°Z ) 9L0Z
14 S°LZ S°LE S°LZ S°L q°CT G°CE S°LY S°Ly S°LL (Zv°% ) 9102
S°LL S°Z9 S°Zv S Z€ 52T S°LT Sy s°ZS S°ZS S°ZL (LL°9 ) sL6T
S°LS S°Lb S°LY g 2Z¢ S°LT S°Le G LE G°LS s°2s S'LL (IT°ZT ) 1961
S°L9 S°Ly STy G°Z¢ s zT S°ZE S°LE S°LS S Ly s'ZL (0T°¥ ) gg61
aansodxy-s1g (8P 07T-0) TewTUuyw
000°9 009°S 000°S 00S°P 00T°V 00S°€E 000°€ 00Z°Z O00E°T 0sv°0 $(2HY) a9ysey

ZHY 0°P
XT dgp 667 :dnoip

sAouanbaag eqoig
(74 ap) STIOHSIUHI ADISYW




© ,
(o]
4
< - i
\f

8°01 8°St L°LY rAR 1 Z2°8T S €T €T 711 S 21 p°L (9s°T ) -as

S°9L S°L9 S°LS G°GE S 12 S°62 STV 5°8S S V9 G°8L (£6°¢ ) uesanw

g°L8 S LL S°L9 S°Zv S*LT S L STy §°2S 6°2S G°LL (61°S ) 9L0Z

S°Z8 STy G LY S°LY 5 Z- A4 4 G°Z¢ S°LS S LL G°L9 (08°L ) 9102

§°L9 S ZL TS G°Z¢e S°LT S°LT S LT S°LY S°2S G°LL (SE€°T ) SL6T

G°29 §°29 G LE S L2 S LT S§°LZ S Ty g°LS 29 6'ze (Ly'T ) 1961

g8 G°Z8 g°28 S°LS S°LY A g° 29 S LL S°LL G°L8 (Z8°C ) E££61

aansodx3-3sod (gp 01-0) TewTIUY

0°0 LT 7°81 9°0T 9°L A4 | A1 9°6 SV L9 (g0°1 ) -as

G°Z8 5°69 G°65 G LE G°6Z G°TE G°6° G°€S G°6S G°GL (€T°v ) wuesy

G°Z8 5°29 S°Ly Lz S°LE S Zv S°LY 5°ZS G°LS c*zZL (29°Vv ) 9L0Z

S*Z8 5°Z8 G°Z8 R4 S°L? gy S Ly 1A S°L9 G°z8 (6Z°S ) 9102

5°Z8 S Zy G°LE LT S°LT R ¢ S°22 S°LE S°LS 6°L9 (ZS°CT ) 6&L6T

g°Z8 S LL g°LS §°2S L A4 S Lz S°LE G°LS S°LS 6'ZL (¥6°E ) T196T

S°Z8 G°Z8 S°ZL S LE GS°Z¢ A4 R4 4 S°LS G°LS G°z8 (1€°v ) €€6T

aansodx3a-a13 (gp 01-0) Tewtuy
000°TT O00t°6 00T°'8 000°L 006°S 005°C 0sy° 0 $(2HY) zoysew

ZHY 0°% :Lousnbazg aqoag

XT 8P 66T :dno1o (1dS €p) STIOHSTIHI TIISVW




Al07

T°¢e1 £°61 L°8C S°1¢ 8°0¢t S°9 (A1 e 6°2C L%t (96°0T) -a's H
8°¢EL £°19 0°0s 1) 4 S°Ty 0°SZ £°1S S°Ly 8°ES S°L9 (0Z°TT) uean

S°TL S°2Z9 S Ty §°ce s°ze S°C¢E S°LS S°Ty s°Ty ¢ (8v°1T) 9L0T
NEREE  EXXEE O REEXE O REREXK O RFEEX O ENFEE XEMEX EEEEX ¥x¥¥¥x xwexx (vxxxx) 9702
S°L9 sty S°Te s°eT S°LE §°C¢ S°TT S°LT S°LE §°7S (6V°T ) SL6T
S°C9 S°2S 5°Ct S°LE R 44 S°LT §°ce S°LE S°LY S°L9 (6E°S ) T961 .
S°26 S°L8 S°C6 g°Z6 S°L8 S°Lt 5°C6 5°Z8 S°L8 s°L8 (pp-9zZ) ¢€£61 ,

aansodxg-3sod (ap 01-0) Tewruy
S°T £°0T 6°11 9°6 8°v 9zt 8°91 "1t v sz (Le"g ) -a's
8°¢eL 8°¢E9 0°Ssy 00y Lty 0°sp S°Ly 8°sp S°ZS €°99 (v1°9 ) uean
S°CL S°cL 5°2S S°Ly S°Ly S°C9 §°2S 5°TS §°2S 8°L9 (g£2°S ) 9L0Z
S°CL S°LS S°2S S°LE S°Ly STy S°LS S°LS S°LS S°L9 (s£°0T) 9702

VREER  NEEEE O EXREX NEEEE NMEER O REEFE NXERR wxEEE xxrsx sxxsx (wxxsx) G/61

S°ZL S°ZL S°Ly S°Lp S LE "3 44 S LS R 4] §°2S S°L9 (TL°9 ) T96T

S°LL A} 8 LT S°LZ 44 43 44 q°Z¢ G LY G°29 (ST°T ) ¢gg61
sansodxg-aag (ap 07-0) Tewtuy

006°9T 00S°¥T O000°€T 000°CT O00S°TT 000°TT 000°6 000°L 000°F 000°T :(2HY) Joysew

2HY Z°T1 :Aousnbaig aqoiag
XT @p GST :dnoi1o (1d4S 9P) STICHSTMHI ADISVH




Al08

The Group Mean Recovery Curves

Measured at Three Test Frequencies
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. The Group Mean Permanent Threshold Shift (PTS)

for all Test Frequencies
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l The Pre and Postexposure Tuning Curves for

Individual Animals in this Exposure Group.

The solid symbol represents the threshold of the probe tone.
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Al125 -
SHOCK TUBE EXPOSURE
155 dB, 1x »
TOTAL NUMBER OF COCHLEAR SENSORY CELLS MISSING f’>”£;§j
1ST ROW 2ND ROW 3RD ROW- TOTAL
ANIMAL INNER OUTER OUTER OUTER OUTER
NUMBER HAIR HAIR HAIR HAIR HAIR
CELLS CELLS CELLS CELLS CELLS
R1396R 3 35 42 97 174
R1337R 99 317 284 482 1083
R1933R 7 29 28 59 116
R1961R 12 67 159 123 349
R1975R 4 62 78 61 201
R2016R 21 20 39 56 115
R2076R 31 116 49 : 76 241
GROUP MEAN 25 326,
" 8.D. . 34 344 7
TOTAL SENSORY CELL LOSSES OVER OCTAVE BAND LENGTHS OF THE
COCHLEA CENTERED AT THE FREQUENCIES INDICATED
OCTAVE BAND INNER OUTER
CENTER HAIR HAIR
FREQUENCY CELLS CELLS
GROUP MEANS
0.125 kHz 2.1 62.0
0.25 kHz 4.7 58.7
0.5 kHz 3.3 52.7
kHz 3.1 53.3 -
kHz 1.7 20.7
kHz 5.3 33,6 -
kHZ 2.9 2603‘
kHz 1.1
kHz 4.3
kHZ 5.3
kHz 5.0
kHz "2.87-
kHz 94
‘kHz. 5.0:
4.4
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. TOTAL SENSORY CELL LOSSES OVER OCTAVE BAND FREQUENCIES

lst ROW 2nd ROW 3rd ROW NET
INNER OUTER OUTER OUTER OUTER INNER OUTER
HAIR HAIR HAIR HAIR HAIR PILLAR PILLA
CELLS CELLS CELLS CELLS CELLS CELLS CELLS

l CHINCHILLA R1396R

0.125 kHz 1 1 11 21 33 0 7

0.25 kHz 1 14 10 45 69 0 1

0.5 kHz 0 10 15 21 46 0 1

l 1 kHz 0 3 5 7 15 0 0

2 kHz 1 1 0 0 1 0 0

4 kHz 0 4 1 2 7 0 0

8 kHz 0 2 0 1 3 0 0

16 kHz 0 0 0 0 0 0 0

l TOTALS 3 35 42 97 174 0 9
CHINCHILLA R1337R

0.125 kHz 1 56 38 76 170 1 5

l 0.25 kHz 11 60 43 124 227 0 6

0.5 kHz 15 40 50 86 176 1 6

1 kHz 13 50 60 60 170 1. 7

2 kHz 8 16 12 19 47 0 3

4 kHz 24 34 23 39 96 4 9

8 kHz 14 38 35 61 134 0 7

16 kHz 12 19 21 16 56 0 0

l TOTALS 99 317 284 482 1083 7 43
CHINCHILLA R1933R

l 0.125 kHz 4 2 14 21 37 0 1

0.25 kHz 2 0 0 8 8 0 0

0.5 kHz 1 3 6 15 24 0 1

1 kHz 0 3 4 8 15 0 0

2 kHz 0 5 1 2 8 0 0

4 kHz 0 13 2 1 16 0 1

I 8 kHz 0 3 0 1 4 0 0

16 kHz 0 0 1 3 4 0 0

TOTALS 7 29 28 59 116 0 3
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TOTAL SENSCRY CELL LOSSES OVER OCTAVE BAND FREQUENCIES

lst ROW 2nd ROW 3rd ROW NET
INNER OUTER OUTER OUTER OUTER INNER OUTER
HAIR HAIR HAIR HAIR HAIR PILLAR PILLAR
CELLS CELLS CELLS CELLS CELLS CELLS CELLS

CHINCHILLA R1961R

0.125 kHz 2 5 12 26 43 0 1

0.25 kHz 5 9 6 36 51 0 0

0.5 kHz 3 36 20 10 66 0 0

1 kHz 0 11 97 16 124 0 0

2 kHz 0 3 21 14 38 0 0

4 kHz 1 1 0 20 21 0 0

8 kHz 1 1 2 0 3 0 0

16 kHz 0 0 1 1 2 0 0

TOTALS 12 67 159 123 349 0 1
CHINCHILLA R1973R

0.125 kHz 2 23 32 29 84 0 0

0.25 kHz 0 4 3 10 17 0 0

0.5 kHz 0 6 15 0 21 0 1

1 kHz 1 8 15 3 26 0 0

2 kHz 1 9 2 8 19 1 0

4 kHz 0 1 3 0 4 0 0

8 kHz 0 7 3 3 13 0 0

16 kHz 0 4 3 8 15 0 0

TOTALS 4 62 78 61 201 1 1
CHINCHILLA R2016R

0.125 kHz 3 4 22 24 50 0 9

0.25 kHz 10 6 2 9 17 0 0

0.5 kHz 3 1 2 3 6 0 0

1 kHz 1 2 2 0 4 0 0

2 kHz 1 2 3 2 7 0 0

4 kHz 0 1 3 2 6 0 0

8 kHz 2 0 1 1 2 0 0

16 kHz 1 3 4 15 22 0 0

20 39 56 115 0 9

 To7ALS 21
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TOTAL SENSORY CELL LOSSES OVER OCTAVE BAND FREQUENCIES

lst ROW 2nd ROW 3rd ROW NET

INNER OUTER OUTER OUTER OUTER INNER OUTER
HATIR HAIR HAIR HAIR HAIR PILLAR PILLAR
CELLS CELLS CELLS CELLS CELLS CELLS CELLS

CHINCHILLA R2076R

0.125 kHz 2 2 5 10 17 0 1
0.25 kHz 4 5 4 13 22 0 1
0.5 kHz 1 15 8 7 30 1 0

1 kHz 7 10 4 5 19 4 0

2 kHz 1 15 3 7 25 4 1

4 kHz 12 47 20 18 85 28 9

8 kHz 3 12 1 12 25 8 3

16 kHz 1 7 3 4 14 1 1
TOTALS 31 116 49 76 241 46 16



Cochleograms and PTS Audiograms

for Individwal Animals
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Summary Data for the Group Exposed to:

Animal

1534
1700
1716
1718
1759
1617
1646

155 dB, 10X, 10/M

Completed the
Completed the
Completed the
Completed the
Completed the

Bad Electrode:

No Tuning Curves were Collected

Entire
Entire
Entire
Entire

Entire

No Audiometric Data

Protocol
Protocol
Protocol
Protocol

Protocol

A137




Al138
155 dB 10X 10M

PRE~EXPOSURE THRESHOLDS (dB SPL)

Animal\kHz 0.5 1.0 2.0 4.0 8.0 11.2 16.0
1534 29.2 17.5 14.2 10.8 20.8 22.5 dkx
17¢0 20.8 17.5 15.8 -5.8 10.8 22,5 ‘dkix
1716 22.5 12.5 14.2 9.2 25,8 24,2 kkAx
1718 20.8 10.8 14.2 5.8 19.2 25.8 akkk
1756 22.5 17.5 15.0 13.8 30.0 27,5 kkkwx
Mean 23.2 15.2 14.7 6.8 21.3 24.5  kkhax
S.D. 3.5 3.3 0.7 7.6 7.3 2.2 kkkkk

. aimal\kHz 0.5 1.0 2.0 4.0 8.0 11.2 16.0
1534 29.2 15.8 17.5 10.8 20.8 25.8 Hwkux
1700 17.5 12.5 12.5 2.5 15.8 22.5 kx%kx
1716 32.5 27.5 19.2 20.8 39.2 30.8 ki
1718 29.2 27.5 17.5 9.2 25.8 32.5 kkrs
0.8
2.8
7.9

1759 34.2 39.2 25.8 20. 30.8 35.8 khhax

Mean 28.5 24.5 18.
6.5 4

20.5 kkkkx
10.6 5.3

5.5
9.0 .3 kkkkk

PERMANENT THRESHOLD SHIFT (dB)

Animal\kHz 0.5 1.0 2.0 4.0 8.0 11.2 16.0
1534 0.0 ~1.7 3.3 0.0 0.0 3.3 kkhRx
1700 -~3.3 -5.0 -3.3 8.3 5.0 0.0 emias
1716 10.0 15.0 5.0 11.7 13.3 6.7  hikik
1718 8.3 16.7 3.3 3.3 6.7 6.7 Hnkkk
1759 11.7 21.7 10.8 7.1 0.8 8.3 hkkkk
Mean 5.3 9.3 3.8 6.1 5.2 5.0 xkxk
§.D. 6.6 11.9 5.1 4.5 5.3 3.3 hkkkx
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155 dB 10X 10mM
0.5 kHz
240

Frequency

0

TEMPORARY THRESHOLD SHIFT (dB)

Animal\Hr
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Mean
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Animal\Hr
1534
1700
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Mean
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The Group Mvan Recovery Curves

Measured at Three Test Frequencies
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The Group Mean Permanent Threshold Shift (PTS)

for all Test Frequencies
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A150

The Pre and Postexposure Tuning Curves for

Individual Animals in this Exposure Group.

The solid symbol represents the threshold of the probe tone.
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SHOCK TUBE EXPOSURE
155 dB, 10X, 10/MIN

TOTAL NUMBER OF COCHLEAR SENSORY CELLS MISSING

1ST ROW 2ND ROW 3RD ROW TOTAL

ANIMAL INNER OUTER OUTER OUTER OUTER
NUMBER HAIR HAIR HAIR HAIR HAIR

CELLS CELLS CELLS CELLS CELLS
R1534R 18 66 127 146 339
R1617R 130 865 950 805 2620
R1646R 15 86 162 230 418
R1700R 6 26 36 44 106
R1716R 14 106 151 301 558
R1718R 55 376 506 217 1069
R1759R 14 408 384 163 955
GRCUP MEAN 36 871
S.D. 44 8406

TOTAL SENSORY CELL LOSSES OVER OCTAYVE BAND LENGTHS OF THE
COCHLEA CENTERED AT THE FREQUENCIES INDICATED

OCTAVE BAND INNER QUTER
CENTER HAIR HAIR
FREQUENCY CELLS CELLS

GROUP MEANS

0.125 kHz 3.1 97.3

0.25 khz 2.9 63.0

0.5 kHz 1.9 70.9

’ 1 kHz 6.1 251.4

Z kHz 2.7 237.1

4 kHz 15.7 123.7

8 kHz 2.9 19.4

16 kHz .6 6.4

STANDARD DEVIATIONS

0.125 kBz 2.6 34.8
0.25 kHz 2.0 49.1
0.5 kiuz 2.3 43.8

1 kHz 11.1 287.5

2 kHz 3.1 3i5.8

4 kHz 38,9 277.9

8 kdz 4.0 13.7

16 kHz 1.1 6.7
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TOTAL SENSORY CELL LOSSES OVER OCTAVE BAND FREQUENCIES

1st ROW 2nd ROW 3rd ROW NET
INNER QUTER OQUTER OUTER OUTER INNER OUTER
HAIR HAIR HAIR HAIR HAIR PILLAR PILLAI
CELLS CELLS CELLS CELLS CELLS CELLS CELLS

CHINCHILLA R1534R

J.125 kHz 5 15 20 52 96 0 0

0.25 kHz 3 5 10 37 52 0 0

0.5 kHz 6 4 14 11 29 0 1

1 kHz 1 16 16 11 43 4 1

2 kHz 1 11 18 14 43 1 0

4 kHz 0 9 26 12 47 1 0

8 kHz 2 5 13 7 25 1 0

16 kHz 0 1 1 2 4 0 0

TOTALS 18 66 127 146 339 7 2
CHINCHILLA R1617R

0.125 kHz 2 4 34 30 68 0 0

0.25 kHz 0 6 3 26 35 0 0

0.5 kHz 0 9 73 17 99 0 0

1 kH=z 4 258 259 213 730 3 13

2 kHz 9 309 310 274 893 8 36

4 kHz 104 265 258 230 753 191 151

8 kHz 11 13 13 15 41 4 6

16 kHz 0 1 0 0 1 0 0

TOTALS 130 865 950 805 2620 206 206
CHINCHILLA R1646R

0.125 kHz 2 18 38 85 141 2 2

0.25 kHz 2 8 22 61 91 0 0

0.5 kHz 3 6 10 27 43 1 0

1 kHz 3 7 6 21 34 3 1

2 kHz 3 29 4 13 46 13 0

4 kHz 1 12 6 7 25 3 0

8 kHz 0 4 11 9 24 0 0

16 kHz 1 2 5 7 14 0 0

TOTALS 15 86 102 230 418 22 3
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TOTAL SENSORY CELL LOSSES OVER OCTAVE BAND FREQUENCIES

lst ROW 2nd ROW 3rd ROW NET

INNER OUTER OUTER OUTER OUTER INNER OUTER
HAIR HAIR HAIR HAIR HAIR PILLAR PILLAR
CELLS CELLS CELLS CELLS CELLS CELLS CELLS

CHINCHILLA R1700R

0.125 kHz 0 6 22 14 42 0 0

0.25 kHz 2 1 0 14 15 0 0

0.5 kHz 0 5 7 3 15 0 0

1 kHz 0 4 3 0 7 0 0

2 kHz 1 7 1 6 14 0 0

4 kHz 2 1 2 2 5 0 0

8 kHz 1 1 0 4 5 0 0

16 kHz 0 0 1 1 2 0 0

TOTALS 6 26 36 44 106 0 0
CHINCHILLA R1716R

C.125 kHz 3 23 16 50 89 2 2

0.25 kHz 2 23 32 106 161 1 0

0.5 kHz 1 21 59 46 126 1 3

1 kHz 1 7 15 30 52 0 2

2 kHz 1 13 16 28 57 1 0

4 kHz 2 4 4 16 24 0 0

8 kHz 1 4 4 20 28 0 0

16 kHz 3 9 5 4 18 0 0

TOTALS 14 106 151 301 558 5 7
CHINCHILLA R1718R

0.125 kHz 8 18 50 62 130 4 30

0.25 kHz 6 8 14 28 50 0 0

0.5 kHz 0 23 60 33 116 0 6

1 kHz 31 155 211 79 445 67 54

2 kHz 4 164 168 10 342 1 13

4 kHz 0 2 1 1 4 0 0

8 kHz 5 2 2 3 7 0 0

16 kHz 0 2 0 1 3 0 0

TOTALS 55 376 506 217 1099 72 103
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TOTAL SENSORY CELL LOSSES OVER OCTAVE BAND FREQUENCIES

l1st ROW 2nd ROW 3rd ROW NET
INNER OUTER OUTER OUTER OUTER INNER OUTER
HAIR HAIR HAIR HAIR HAIR PILLAR PILLAFK
CELLS CELLS CELLS CELLS CELLS CELLS CELLS

CHINCHILLA R1759R

0.125 kHz 2 12 43 60 115 0 0
0.25 kHz 5 5 11 21 37 0 0
0.5 kHz 3 33 24 11 68 0 0

1 kHz 3 226 190 33 449 0 0

2 kHz 0 124 112 29 265 0 3

4 kHz 1 1 3 4 8 0 0

8 kHz 0 2 0 4 6 0 0

16 kHz 0 2 0 1 3 0 0
TOTALS 14 408 384 163 955 0 3




Cochleograms and PTS Audiograms

for Individual Animals
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Summary Data for the Group Exposed to:

Animal

1102
1271
1272
1280
1293

155 dB, 10X, 1/M

Completed
Completed
Completed
Completed

Completed

the
the
the
the
the

Entire
Entire
Entire
Entire

Entire

Protocol
Protocol
Protocol
Protocol

Protocol
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155 ¢B 10X 1M

PRE~-EXPOSURE THRESHOLDS (dB SPL)

Animal\kHz 0.5 1.0 2.0 4.0 8.0 11.2 16.0
1102 15.3  11.7 6.7 6.7 19,7 22.0 xkkkx
1270 21.3  20.0 20.7 7.3 20.3  26.7 hkkxdk
1272 21.3 10.0 15.7 5.7 17.0 20.0 *kdkx
1280 21.3 10.0 17.3 5.7 18.7 41.7  xkikx
1293 19.5 17.5 16.8 6.8 25.5 20.8 Hrkkx
Mean 19.8 13.8 15.4 6.4 20.2 26.2  kkk¥k
S.D. 2.6 4.6 5.2 0.7 3.2 9.0 khkk

POST-EXPOSURE THRESHOLDS (dB SPL)

Animal\kHz 0.5 1.0 2.0 4.0 8.0 11.2 16.0
1102 23.7 20.0 21.7 11.7 31.3 23,7  kkkk%
1271  26.3 20.0 19.0 25.3 35,8 25.0  ‘kkwkk
1272 31.3 38.3 37.3 9.0 20.3 30.0 Hkkkx
1280 20.8 10.8 10.8 10.8 15.8 36,7 ‘kkakx
1293  44.2 44.2 40.8 24,2 22,5 24.2 ‘kkkkk
Mean 29.3 26.7 25.9 16.2 25.1 27.9 ki
S.D. 9.2 14.0 12.7 7.8 8.2 5.5 ki

Animal\kHz 0.5 1.0 2.0 4.0 8.0 11.2 16.0
1102 8.3 6.3 15.0 5.0 11.7 1.7 *kkax
1271 5.0 0.0 -1.7 17.9 15.4 ~1.7 ‘#kkkxk
1272 10.0 28.3 21.7 3.3 3.3 10.0 *nkk
1280 -0.5 0.8 -6.5 5.2 2.8 5.0 Hwakk
1293 24.7 26.7 24.0 17.3 -3.0 3.3 KRk
Mean 9.5 12.8 10.5 9.8 4.9 1.7 Ak
S.D. 9.4 13.8 13.8 7.2 8.4 5.7 ekikik
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155 dB 10X 1M

TEMPORARY THRESHOLD SHIFT (dB)

Frequency 0.5 kHz

Animal\Hr 0 2 8 24 240 Max
1102 21.7 51.7 S51.7 36.7 21.7 51.7
1271 6.7 21.7 21.7 1.7  21.7 21.7
1272 11.7 1.7 11,7 1.7 -3.3 11.7
1280 21.7 11.7 1.7 1.7 -3.3 21.7
1293 48.0 71.5« 63.0 70.5* 23.0 71.5
Mean 21.9 33.6 29.§— 24.4  11.9 35.6
s.p. 15.9 26.8 26.3 29.5 13.9 25.0

Frequency 2.0 kHz

Animal\Hr 0 2 8 24 240 Max
1102 53.3 58.3 43.3 33.3 18.3 58.3
1271 3.3 18.3 23.3 18.3 13.3 23.3
1272 38.3 73.3 38.3 50.3 -1.7 73.3
1280 41.7 46.7 11.7 11.7 -3.3 46.7
1293 50.7 70.7 73.2%« 60.7 25.7 73.2
Mean 37.5 53.5 38.0 36.5 10.5 55.0
s.D. 20.1 22.3 23.3 22.5 12.6 20.9

Frequency 8.0 kHz

Animal\Hr O 2 8 24 240 Max
1102 28.3 53.3 18.3 13.3 8.3 53.3
1271 11,7  21.7 26.7 31.7 16.7 31.7
1272 45.0 45.0 50.0 45.0 5.0 50.0
1280 48.3 38.3 28.3 3.3 -11.7 48.3
1293 37.0 7.0 42.0 17.0 -8.0 67.0
Mean 34.1 45.1 33,1 22.1 2.1 50.1
s.p. 14.7 16.9 12.7 16.4 11.7 12.6

o—r
Y
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The Group Mean Recovery Curves

Measured at Three Test Freguencies
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' The Group Mean Permanent Threshold Shift (PTS)

for all Test Frequencies
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The Pre and Postexposure Tuning Curves for

Individual Animals in this Exposure Group.

The solid symbol represents the threshold of the probe tone.
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SHOCK TUBE EXPOSURE
155 dB, 10X, 1/MIN

TOTAL NUMBER OF COCHLEAR SENSORY CELLS MISSING

1ST ROW 2ND ROW 3RD ROW TOTAL

ANIMAL INNER OUTER QUTER CUTER OUTER
NUMBER HAIR HAIR HAIR HAIR HAIR

CELLS CELLS CELLS CELLS CELLS

R1102R 16 282 215 148 645
R1271R 14 170 127 220 517
R1272R 14 263 124 142 529
R1280R 5 63 81 112 256
R1293R 48 732 784 550 2066
GROUP MEAN 19 803
S.D. 17 720

TOTAL SENSORY CELL LOSSES OVER OCTAVE BAND LEMGTHS OF THE
COCHLEA CENTERED AT THE FREQUENCIES INDICATED

OCTAVE BAND INNER OUTER
CENTER RAIR HAIR
FREQUENCY CELLS CELLS

GROU?P MEANS

0.125 kHz 1.6 43.4

0.25 kHz 2.0 53.6

0.5 kHz 1.4 72.6

1 kHz 3.0 277.8

2 kHz 3.2 218.4

4 kHz 4.6 67.6

8 kHz 1.8 28.8

16 kH2 1.8 27.0

STANDARD DEVIATIONS

0.125 kHz 1.5 26.2
0.25 kH=z 1.6 23.6
0.5 kHz 1.5 45.7

1 kHz 4.1 332.8

2 kHz 4.5 281.7

4 kHzZ 7.8 67.2

8 kHz 1.3 26.9

16 kHz 2.2 34.7




CHINCHILLA R1102R

0.125
0.25
0.5

1

2

4

8

16

kHz
kHz
kHz
kHz
kHz
kHz
kHz
kERz

TOTALS

CHINCHILLA R1271R

0.125
0.25
0.5

1

2

4

8

16

kHz
kHz
kHz
kHz
kHz
kHz
kHz
kHz

TOTALS

CHINCHILLA R1272R

0.125
0.25
0.5

kHz
kHz
kHz
kHz
kHz
kHz
kHz
kHz

TOTALS

INNER
HAIR
CELLS

OHOWWHNW

16

- N OO MWW

W SN = O

14

lst ROW 2nd ROW 3rd ROW NET

OUTER
HAIR
CELLS

263

OUTER
HAIR
CELLS

19
38
16
11

124

OUTER
HAIR
CELLS

OUTER
HAIR
CELLS

Al98

TOTAL SENSORY CELL LOSSES OVER OCTAVE BAND FREQUENCIES

INNER  OUTER
PILLAR PILLAR
CELLS CELLS

0 0

0 0

0 0

1 6

1 3

0 0

0 0

0 0

2 9

0 4

1 0

0 0

0 1

0 1

1 4

0 2

0 1

2 13

0 0

0 1

0 0

2 0

0 1

0 0

0 0

2 3

4 6




Al99

TOTAL SENSORY CELL LOSSES OVER OCTAVE BAND FREQUENCIES

lst ROW 2nd ROW 3rd ROW NET i
INNER OUTER OUTER OQUTER OUTER INNER OUTER

HAIR HAIR HAIR HAIR HAIR PILLAR PILLAR
CELLS CELLS CELLS CELLS CELLS CELLS CELLS

CHINCHILLA R1280R

0.125 kHz 0 2 5 22 29 0 0

0.25 kHz 0 3 5 19 27 0 0

0.5 kHz 1 5 6 7 18 0 0

1 kHz 0 8 1 2 11 1 0

2 kHz 0 21 26 25 72 0 0

4 kH=z 0 9 21 22 52 0 0

8 kHz ! 14 16 15 45 2 3

16 kHz 0 1 1 0 2 0 0

TOTALS 5 63 81 112 256 3 3
CHINCHILLA R1293R

0.125 kHz 2 13 38 38 89 0 1

0.25 kHz 4 7 13 30 50 0 0

0.5 kHz 0 32 68 39 139 0 1

1 kHz 10 322 309 209 840 3 22

2 kHz 11 265 267 187 719 4 15

4 kHz 18 67 72 36 175 22 21

8 kHz 2 4 6 7 17 0 0

16 kH=z 1 4 3 2 9 0 0

TOTALS 48 732 784 550 2066 29 60
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Cochleograms and PTS Audiograms

for iIndividual Animals
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Summary Data for the Group Exposed to:

Animal #

1925
1931
1948
1967
1974

155 dB, 10x, 1/10M

Completed the
Completed the
Completed the
Completed the
Completed the

Entire
Entire
Entire
Entire

Entire

Protocol
Protocol
Protocol
Protocol

Protocol

A206



A207
155 daB 10x 1/10M

FRE-EXPOSURE THRESHOLDS (dB SPL)

Animal\kHz 0.5 1.0 2.0 4.0 8.0 1:1.2 16.0
1925 24.2 10.8 15.8 10.8 25.8 37.5 #Axxx
1931 27.5 15.8 24.2 10.8 33.5 46.3 xkkk
1948 17.5 7.5 19.2 15.8 22.5 27.5  kkkkx
1967 26.2 16.2 11.2 12.8 26.2 22.8 ‘xkkxk
1974 19.2 9.2 12.5 15.8 28.8 27.5 ‘kkkuxk
Mean 22.9 11.9 16.6 13.2 27.4 32.3 kxkk
S.D. 4.4 3.9 5.3 2.5 4.1 9.4 hkkkk

POST-EXPOSURE THRESHOLDS (dB SPL)

Animal\kHz 0.5 1.0 2.0 4.0 8.0 11.2 16.0
1925 20.8 17.5 27.5 7.5 29.2 32,5 kwkkk
1931 22.5 17.5 22.5 9.2 32.5 45.8 ‘kkwkx
1948 20.8 12.5 17.5 14.2 20.8 27.5 ‘*kkxsk
1967 14.2 5.8 7.5 9.2 27.5 32.5 ‘kkkdk
1974 20.8 15.8 25.8 17.5 27.5 25.8  ‘knkxik
Mean 19.8 13.8 20.2 11.5 27.5 32.8 ks
S.D. 3.3 4.9 8.0 4.2 4.3 7.8 kkkk

PERMANENT THRESHOLD SHIFT (dB)

Animal\kHz 0.5 1.0 2.0 4.0 8.0 11.2 16.0
1925 -3.3 6.7 11.7 -3.3 3.3 =5.0 *kkrx
1931 -~5.0 1.7 -1.7 -1.7 -1.0 ~0.4 ‘*&xkx
1948 3.3 5.0 -1.7 -1.7 -1.7 0.0 Hkkkx
1967 -12.0 -10.3 -3.7 -3.7 1.3 9.7  hkkkx
1974 1.7 6.7 13.3 1.7 -1.2  =1.7 ki
man "3-1 109 3-6 -107 002 005 Kkkkk
S5.D. 6.1 7.2 8.2 2.1 2.1 5.5 Hkkkx
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155 dB 10X 1/10M
0.5 kHz

Frequency

0

TEMPORARY THRESHOLD SHIFT (dB)

Animal\Hr
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The Group Mean Recovery Curves

Measured at Three Test Frequencies
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The Group Mean Permanent Threshold Shift (PTS)

for all Test Frequencies
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The Pre and Postexposure Tuning Curves for

Individual Animals in this Exposure Group.

The solid symbol represents the threshold of the probe tone.
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ANIMAL
NUMBER
R1925R
R1931R
R1948R
R1967R
R1974R

GROUP MEAN

5.D.

GROUP MEANS

SHOCK TUBE EXPOSURE
155 dB, 10X, 1/10 MIN

TCTAL NUMBER OF COCHLEAR SENSORY CELLS MISSING

1ST ROW 2ND ROW 3RD ROW
INNER OUTER OUTER OUTER
HAIR HAIR HAIR HAIR
CELLS CELLS CELLS CELLS
11 156 289 135
17 25 50 46
1 34 41 106
28 101 130 141
6 64 100 168
13
10

A230

TOTAL
OUTER
HAIR
CELLS
580
121
181
372
332

317
180

TOTAL SENSORY CELL LOSSES OVER OCTAVE BAND LENGTHS OF THE

COCHLEA CENTERED AT THE FREQUENCIES INDICATED

OCTAVE BAND INNER
CENTER HAIR
FREQUENCY CELLS

0.125 kHz
0.25 kHz
0.5 kHz
1 kHz
2 kHz
4 kBz
8
6

el el Y
. » » ]

kHz
kHz

OV HEONONND

STANDARD DEVIATIONS

0.125 kHz

0.25 kHz

0.5 kHz

1 kHz

2 kHz

4 kH2z
8
6

[ SRS N N S N
PNV WNDON

kHz
kHz

e« o e @

IR

OUTER
HAIR
CELLS

51.0
34.2
45.0
48.6
80.8
25.4
21.4
10.8

16.4
18.5
42.0
42.2

106.8

19.2
11.4
. T.1
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TOTAL SENSCRY CELL LOSSES OVER OCTAVE BAND FREQUENCIES

1st ROW 2nd ROW 3rd ROW NET
INNER OUTER OUTER OUTER OUTER INNER OUTER
HAIR HAIR HAIR HAIR HAIR PILLAR PILLAR
CELLS CELLS CELLS CELLS CELLS CELLS CELLS

CHINCHILLA R1925R

0.125 kHz 2 5 14 30 49 0 1

0.25 kHz 4 1 2 46 49 0 0

0.5 kHz 1 10 8 13 31 0 1

1 kHz 1 24 65 16 105 1 4

2 kHz 2 99 155 13 267 1 13

4 kHz 0 7 35 7 49 0 0

8 kHz 0 8 7 3 18 0 0

16 kHz 1 2 3 7 12 0 0

TOTALS 11 156 289 135 580 2 19
CHINCHILLA R1931R

0.125 kHz 4 5 15 20 40 0 0

0.25 kHz 4 1 4 2 7 0 0

0.5 kHz 3 5 2 8 15 0 0

1 kHz 0 5 8 7 20 0 0

2 kHz 1 4 3 1 8 0 1

4 kHz 2 3 11 3 17 0 0

8 kHz 1 0 2 2 4 0 0

16 kHz 2 2 5 3 10 0 0

TOTALS 17 25 50 46 121 0 1
CHINCHILLA R1948R

0.125 kHz 1 7 18 33 58 0 1

0.25 kHz 0 5 5 28 38 0 1

0.5 kHz 0 4 2 14 20 0 1

1 kHz 0 1 2 7 10 0 0

2 kHz 0 5 2 7 14 9 1

4 kHz 0 5 1 2 8 0 0

8 kHz 0 7 11 12 30 0 0

16 kHz 0 0 0 3 3 0 0

TOTALS 1 34 a1 106 181 0 4
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TOTAL SENSORY CELL LOSSES OVER OCTAVE BAND FREQUENCIES

. lst ROW 2nd ROW 3rd ROW NET
INNER OUTER OUTER OUTER OUTER INNER OUTER
HAIR HAIR HAIR HAIR HAIR PILLAR PILLAR

CELLS CELLS CELLS CELLS CELLS CELLS CELLS

l CHINCHILLA R1967R
0.125 kHz 6 13 24 38 75 0 0
0.25 kHz 3 8 9 8 25 1 0
0.5 kHz 1 10 19 12 41 0 0
1 kHz 3 28 28 26 82 2 1
2 kHz 5 19 16 16 51 0 1
4 kHz 5 9 15 19 43 0 0
8 kHz 5 8 11 14 33 0 0
16 kHz 0 6 8 8 22 0 0
TOTALS 28 101 130 141 372 3 2
CHINCHILLA R1974R
0.125 kHz 1 1 3 29 33 0 1
0.25 kHz 0 0 8 44 52 0 0
0.5 kHz 0 19 51 48 118 0 0
1 kHz 2 9 8 9 26 0 0
2 kHz 2 20 22 22 64 2 4
4 kHz 0 4 2 4 10 0 0
8 kHz 0 9 5 8 22 0 1
16 kHz 1 2 1 4 7 0 0
l TOTALS 6 64 100 168 332 2 6




Cochleograms and PTS Audiograms

for Individual Animals
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